the ingenious electronic devices of Mr J A Reynolds, which were shown by Dr C B McKerrow, greatly increased the productivity of the technicians making the measurements.
The formal programme of the visit illuminated the material activities of the MRC Pneumoconiosis Research Unit; however, of greater value to all who took part were the opportunities for a personal exchange of views, and a new awareness of the important contribution to some medical research of close working relationships between people of different disciplines.
Quantitative Evaluation of Subjective Symptoms by J G Ingham PhD FBPSS (External Staff, Medical Research Council, Llandough Hospital, Penarth, Glamorgan) Medical enquiry depends in a fundamental way upon information obtained verbally from patients concerning their own mental and physical states. The patient is an observer of his own internal environment and he communicates his observations (symptoms) to the doctor in a very personal fashion. Hardly any of this information can be obtained by direct observation. Even a laboratory diagnosis is preceded by a clinician's decision to investigate and this involves a tentative diagnosis, probably based upon symptom information communicated verbally. Often diagnosis depends entirely jipon symptoms, as in some psychiatric disorders.
Medicine has evolved its own method of promoting verbal communication with patientsthe clinical interviewand there is no doubt that for many purposes it has served, and is still serving extremely well. For some other purposes, however, it is quite inappropriate. Suppose, for example, that an epidemiologist is interested in a disease which can only be defined by a pattern of symptoms and wishes to study its prevalence. He may conduct house-to-house interviews in two localities for comparison. If he uses orthodox clinical interviews he will have to make judgments containing a large subjective component and will find it impossible to allow for his own preconceptions and prejudices. In a comparison between areas, blind interviewing (i.e. interviewer remaining unaware of locality) is impossible. People have therefore sought to eliminate observer bias by using symptom check-lists, Yes/No questionnaires and self-rating scales. If the patient is regarded as an observer, then it is possible that he may also be susceptible to bias in reporting his symptoms. Two kinds of bias have been shown to influence questionnaire responses and selfratings, the first depending upon personality variations between individual subjects. Some people, for example, are more willing to answer Yes than others, irrespective of the content of the question. On self-rating scales some people are more likely to give extreme responses than others, again irrespective of the specific quality that they are asked to rate. These and other similar tendencies have been demonstrated and are potential sources of error in epidemiology. They are likely to be affected by cultural influences, and in comparisons between communities such differences may be confused with differences in the prevalence of illness.
Another kind of bias was illustrated in an investigation by Alastair Heron (1956) . He gave a questionnaire of the Yes/No type to applicants for a job. He found that people who were led to believe that the questionnaire was part of a selection procedure had less 'neurotic' responses than control subjects who knew that they were doing it for research purposes. This was strong evidence that responses were biased by the situation, another possible source of error in epidemiology, and particularly important in comparisons between patients investigated in clinic or hospital and random samples investigated at home. It is not always necessary to eliminate these biases. For some purposes such errors are unimportant, and quick simple methods are more appropriate. For example, an ordinary graphic rating scale may be suitable for observing shortterm changes in individuals. These have been used successfully in collaboration with the Pneumoconiosis Research Unit to follow the after-effects of breathing cotton dust.
Symptoms are not necessarily all-or-none events: it is better to think of them as continua. Graduated symptoms are identified by words like 'very tired', 'constant pain', 'occasional headaches'. One can define such a continuum by a series of statements like the following which were used in the assessment of fatigue:
(1) I never get tired.
(2) I only feel tired after a very hard day.
(3) I generally feel a little tired by the end of the day. (4) 1 always feel very tired by the end of the day.
(5) 1 feel very tired most of the time.
(6) I always feel very tired all day long.
(7) I am always so worn out and exhausted I never want to do anything.
To formalize matters Fig 1 is of a rating scale. Both methods give rise to difficulties of the type discussed above. Some of these, however, can be avoided by using the third method which is to present two or more statements together, in random order, and ask the respondent to choose between them. One such technique (Ingham 1965 ) is based upon the work of Shapiro (1961) and Phillips (1966) .
Statements are presented to the subject in pairs and he is required to indicate the one that is closer to the truth. An example of how a scale might be constructed from four statements is shown in Fig 2. Suppose, for example, S% and S. are presented and S. is chosen. By making such a choice the subject is telling us that his position on the scale lies to the right of a point midway between S1 and S2. This is denoted by a plus under that point on the scale. Similarly if he is now presented with S, and S3 and he chooses S3, he has indicated that he is even further to the right because the point midway between S, and S must lie to the right of the point midway be-tween S1 and S.. If he now chooses S. when presented with S. and S, together (this is denoted by a minus under the scale), he has shown that he lies to the left of the (S2, S3) midpoint, and has thus specified his exact position on the scale. Scale position is specified in this instance by responses to (S1, S3) and (S,, S3). The other pairs indicate consistency. The first row of signs represents a consistent pattern of responses, whereas in the second row the right hand plus is inconsistent and indicates a failure to communicate effectively. The pairs of statements are not, in practice, presented in a systematic order; they are randomized. So are the statements within each pair.
We have developed quite a number of scales of this type. They have been used to study the distribution of symptoms of psychiatric disorder in defined populations, and also in collaboration with others to investigate the symptoms of physical conditions. One of the weaknesses of ordinary questionnaires and rating scales is that there is no check on their effectiveness as aids to communication. It is easy to get a response to a question but it is not easy to be sure that the respondent has understood the question. With the method of Fig 2 there is at least a partial check because failures of communication lead to inconsistent responses. These do occur from time to time but they are infrequent enough to justify a claim that serious errors of communication are rare. In one survey, for example, there were 447 records for five symptom scales, presented at individual interviews. The inconsistency rates were 1 8 % for males and 1-4 % for females. In an investigation on 100 steel workers using a set of scales in a self-administered form under close supervision, 2-6 % of responses were inconsistent on a first trial and 1 9 % on a re-test one month later. In scales comprising 7 responses, with a single inconsistency one can be S, reasonably confident that, apart from the one lapse, the response pattern is accurate. Two inconsistencies, on the other hand, are more difficult to interpret and the range of possible 'true' response patterns is greater. On the first investigation the maximum number of people who had two or more inconsistencies on any one scale was 7 out of 447 (1 6%).
There is as yet little evidence on day-to-day consistency. Correlations of about 0 7 have been obtained between scores on consecutive days on a scale for depression and one would expect a certain amount of day-to-day variation in mood. There is little information on the validity of these scales. Do they really measure the clinically important symptoms? Scales have been devised for fatigue, backache, headache, anxiety, depression, palpitations, insomnia, breathlessness, dizziness, anger and irritability. Some have been completed by more than 2,000 respondents. It is impossible to check them against direct observations of the respondent's internal state. There are occasional murmurs of discontent, particularly when the surveys have produced evidence that seems to conflict with popularly held views. If a clinician describes a symptom, in the words that patients actually use, then a scale can be devised that will enable the verbal part of this information to be communicated effectively. The scales we have devised do not satisfy everyone, because people have different ideas on what are the most important symptoms of any disease. However, there is recent confirmation of their clinical relevance (Robinson 1969 ). Robinson studied eight symptoms in a group of patients who had just consulted their general practitioners for a variety of ailments, and compared them with controls from the same doctors' lists who had not consulted recently. There were significantly higher symptom scores amongst the consulters. This shows at least that people who feel ill enough to go to the doctor do report their symptoms using this procedure.
Another advantage that scales of this type possess is that they produce more symmetrical frequency distributions than are found for symptom check-lists. Furthermore, once the basic information is obtained they enable one to devise special scales for specific purposes, specifying in advance the required distribution of scores.
As the reporting of symptoms by patients (and others) is likely to remain a crucial part of medical enquiry for a very long time, it is desirable to find out a great deal more about the communication process involved. The basic difficulty is that there is no direct observation of what we are trying to communicate, such as the internal state of the organism. However, there is another field of enquiry that can help. Psychophysics studies the correspondence between changes in the environment (stimuli) and the responses thereto. One of its tasks is to measure sensory thresholds and a simple example is in clinical audiometry where the intensity of a tone is gradually increased until the patient says he can hear it. It is clear that there are two components in a threshold so defined; one is the sensitivity of the ear and nervous system to the sound and the other the willingness of the subject to take a chance and say he can hear it when he is not quite certain. Some people are willing to respond on the basis of less evidence than others. There is, in fact, a response bias entering into this measurement (and recent advances in psychophysics are beginning to provide methods for sorting out the two components and measuring them). This situation in sensory psychology is similar to the one discussed in relation to symptom assessment. If symptoms could be generated experimentally in a controlled way, the same techniques could be used to study the process of communication involved. The gap between experimentally produced discomforts (disease) and the symptoms of illness is large but recent work by Keele (1968) seems to indicate that there is some similarity between the reporting of cardiac pain and the experimental determination of pain threshold.
We have been hesitant to use a pain stimulus in our own experiments, and are experimenting with another symptom-generating stimulus. The choice of symptom is connected with the fact that we are housed in the Pneumoconiosis Research Unit. My colleague Mr M M Wood is asking his subjects to breathe through a tube which can be constricted at will to add an external resistance. A threshold resistance, just detectable, can be determined for each subject and Wood has shown that it is possible to measure separately the bias and sensitivity components. This opens up very exciting possibilities for examining the relationship between this sort of communication and the reporting of symptoms of illness.
The work has already improved methods of interrogation in both clinical and epidemiological research and may even supply a key to understanding the nature of certain illnesses.
